Application of reductive dihydroxypropylation of amino groups of proteins in primary structural studies: identification of phenylthiohydantoin derivative of epsilon-dihydroxypropyl-lysine residues by high-performance liquid chromatography.
The general utility of reductive alkylation of amino groups of proteins with glyceraldehyde (2,3-dihydroxypropionaldehyde) in the presence of sodium cyanoborohydride, i.e. dihydroxypropylation, as an aid in generating arginine peptides of proteins by tryptic digestion has been investigated. The dihydroxypropylation of the amino groups of ribonuclease A and the streptococcal Pep M5 protein proceeds predominantly to the stage of monoalkylation. The derivatized lysine namely, epsilon-dihydroxypropyl-lysine is stable to acid hydrolysis, and is eluted slightly ahead of histidine in the amino acid analyzer. The peptide bonds of epsilon-dihydroxypropyl-lysine residues are resistant to tryptic digestion. The arginine peptides of dihydroxypropylated ribonuclease A, and dihydroxypropylated streptococcal Pep M5 protein have been isolated by reversed-phase high-performance liquid chromatography (HPLC) of the tryptic digest of the derivatized proteins. The phenylthiohydantoin (PTH) derivative of epsilon-dihydroxypropyl-lysine has been prepared. It is eluted at a position intermediate to that of the PTH derivatives of proline and tryptophan in reversed-phase HPLC on DuPont Zorbax ODS columns. Thus the PTH-epsilon-dihydroxypropyl-lysine could be identified during the sequence studies of the dihydroxypropylated peptides. The presence of dihydroxypropyl groups on the epsilon-amino groups of lysine residues in the dihydroxypropylated peptides does not interfere with the Edman degradation studies. The ease of the dihydroxypropylation reaction, the resistance of the peptide bonds of epsilon-dihydroxypropyl-lysine residues to trypsin, and the identification of the PTH derivative of epsilon-dihydroxypropyl-lysine residues by reversed-phase HPLC makes the dihydroxypropylation procedure a valuable addition to the arsenal of procedures for limiting the tryptic digestion to the arginine residues of proteins and peptides.